Most patients with chronic pancreatitis reveal glucose intolerance, which is classified as pancreatic diabetes. Since the development of radioimmunoassay for insulin, there have been various reports referring to insulin response to different stimuli in chronic pancreatitis.
These patients showed a reduced insulin response to oral glucose (Peters et al. 1966 ; Bank et al. 1968 ), intravenous tolbutamide (Deckert et al. 1972 ; Joffe et al. 1969 ), combination of oral glucose with intravenous tolbutamide and glucagon (Joffe et al. 1968) , and also to secretin or cholecystokinin-pancreozymin (Rapits et al. 1971; Kalk et al. 1974a ).
On the other hand, there are only a few reports concerning the glucagon response in chronic pancreatitis. Aguilar-Parada et al. (1969) showed a decreased glucagon response to arginine infusion in patients with severe calcified pancreatitis. A reduced response of glucagon to hypoglycemia induced by insulin injection in chronic pancreatitis was demonstrated by Persson et al. (1971 Ohneda et al. 1975 ). Furthermore, Unger and Orci (1975) suggested that the abnormality in glucagon secretion is a primary factor in the etiology of diabetes mellitus.
In the present study, therefore, the response of plasma insulin and glucagon in patients with chronic pancreatitis were investigated and compared with those in primary diabetes.
SUBJECTS AND METHODS

Subjects
Twenty-two patients with chronic pancreatitis (19 males and 3 females) were studied. Clinical data of these subjects are shown in Table 1 . Body weight indices were below 110% in all the patients except for two in whom the index was 111 and 117%.
A hereditary relationship of diabetes mellitus was found in only two patients, cases 3 and 10. Diagnosis of chronic pancreatitis was made by clinical history of typical episode of pancrea titis, calcified pancreas on X-ray examination and the results obtained by the pancreozymin secretin test using three parameters: volume of pancreatic juice, maximum concentration of HC03 and amylase output.
Pancreatic calcification was proved in 17 of 22 patients, and the diagnosis of chronic pancreatitis was confirmed at operation in cases 1, 3, 5, 7, 10, 14 and 20. Alcohol seemed to be a main etiological factor in all the patients except in cases 5, 6 and 15. These three cases were near relatives and familial chronic pancreatitis was diagnosed. Namely, case 15 was the mother of case 6 and an aunt of case 5; and moreover, the mother of case 5, a sister of case 15, was also suffering from chronic pancreatitis. All subjects had been on their usual diet and none of them was ketotic.
All studies were done at the time when they were free from abdominal pain.
As normal controls, 11 healthy young male volunteers were studied. None of them was obese and they did not reveal any endocrine or gastrointestinal disturbance.
Oral glucose tolerance test and arginine infusion test Ohneda et al. 1975 ) in primary diabetes mellitus. To the contrary, in the subjects with chronic pancreatitis, the glucagon levels at fasting were normal or rather decreased. After arginine infusion, the glucagon response was within the normal range in group I, while they were at the lower limit of the controls or reduced in the groups with diabetic glucose tolerance. These results suggest that the function of alpha cells as well as beta cells is also impaired in patients with chronic pancreatitis, especially in those with diabetic glucose tolerance. The ratios of insulin to glucagon, which are regarded as an important factor in glucose metabolism (Unger and Lefebvre 1972), were studied in patients with chronic pancreatitis. The ratios of insulin to glucagon at fasting were not so different from those of the controls, but the ratios of increment area of insulin to that of glucagon after arginine infusion were decreased in the groups with diabetic glucose tolerance. Although the latter findings appear similar to those of primary diabetics, it should be emphasized that: the decrease in this ratio is caused by reduced insulin response and increased glucagon response in primary diabetics. To the contrary, it is due to markedly reduced insulin response in spite of rather reduced glucagon response in chronic pancreatitis. Moreover, the decrease in this ratio in chronic pancreatitis is still slight in comparison with that in primary diabetics as reported previously (Ohneda et al. 1975 ). Consequently, the impair ment in the alpha cell function of the pancreas in patients with chronic pancreatitis seems to have a favorable effect on glucose tolerance and contribute to the slight glucose intolerance, in spite of markedly decreased levels of plasma insulin in these patients.
From the results in arginine infusion test, it is suggested that the insulin response is much more impaired than the glucagon response in patients with Another interesting problem in chronic pancreatitis is whether the impairment in exocrine function relates to that in endocrine function. Slight correlation between insulin response and exocrine function of the pancreas in chronic pan creatitis was reported by Ohlsen (1968) and Deckert et al. (1972) , while Peters et al .
(1966) did not find any direct relationship between the insulin response during oral glucose ingestion and pancreatic exocrine function in their subjects. On the other hand, there is no report referring to the correlation between glucagon response and pancreatic exocrine function in patients with chronic pancreatitis. In the present study, the insulin response to oral glucose did not seem to be related to the results of pancreozymin-secretin test, and neither the increment areas of insulin nor those of glucagon after arginine infusion showed a correlation with the parameters of pancreatic exocrine function. The difference in the location of the pancreatitic lesion may cause these results. However, precise relationship between the exocrine and endocrine function of the pancreas is still to be examined on a larger number of patients with chronic pancreatitis.
